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ARTICLE INFO ABSTRACT
Articl_e History: Introduction and Objectives: Large primary hepatocellular carcinoma (HCC) has a high mortality rate and a
Received 3 August 2022 variety of treatments. Surgery and transcatheter arterial chemoembolization (TACE) are important treat-
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- ) ments. Which could be better remain debatable. The objective of the study is to compare the long-term over-
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all survival of surgical resection (SR) and the use of TACE in patients with large hepatocellular carcinoma.
Materials and Methods: We assessed clinical trials through PubMed, Medline, Embase, and the Cochrane

Keywords: . Library up to March 2022. Two researchers independently screened articles, extracted data, and assessed the
Sngpatocelhﬂar carcinoma study quality according to the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-analy-
TACE ses)guidelines. The primary outcome was overall survival (OS). The secondary outcomes were OS after pro-
Large pensity scores matching (PSM) and progression-free survival (PFS).

Results: A total of 14 studies, including 3609 patients, were enrolled in the meta-analysis. The meta-analysis
indicated a significant improvement in the 1-year OS, 3-year OS, and 5-year OS favoring SR over TACE
(OR = 2.19, 95% CI 1,60—3.00; OR = 3.47, 95% CI 2.47—4.88; OR = 2.72, 95% CI 2.03-3.64, p < 0.001, random
model). The results were consistent across subgroups of tumor size and tumor numbers (p > 0.05). The
pooled outcome indicated that 1-year OS, 3-year OS, and 5-year OS after PSM were higher in the SR group
than in the TACE group (p < 0.001).
Conclusions: This meta-analysis indicates that among patients with large primary hepatocellular carcinoma,
the overall survival rate of patients undergoing surgical resection was higher than that of patients undergo-
ing TACE.
© 2022 Fundacién Clinica Médica Sur, A.C. Published by Elsevier Espafia, S.L.U. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)

1. Introduction

Primary hepatocellular carcinoma (HCC) is a common malignant
tumor of the digestive system. According to the latest statistical data,
liver cancer ranks sixth in the incidence of malignant tumors and
third in mortality [1]. East Asia and Africa have the highest incidence
and mortality, while parts of Europe and the USA have an increas-
ingly higher incidence [2,3]. As for larger HCC, liver resection is the
preferred treatment according to the previous guideline [4—6]. And
according to Barcelona Clinic Liver Cancer (BCLC) classification [7],

Abbreviations: HCC, hepatocellular carcinoma; TACE, transcatheter arterial chemo-
embolization; SR, surgical resection; PRISMA, Preferred Reporting Items for Systematic
Reviews and Meta-analyses; OS, overall survival; PSM, propensity scores matching;
PFS, progression-free survival; BCLC, Barcelona Clinic Liver Cancer
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HCCs beyond 5 cm still qualify as early-stage eligible for SR. However,
the prerequisites for resection are based on liver function, portal
hypertension, and the extent of hepatectomy and surgical invasive-
ness according to the EASL guideline [4]. The principle of TACE is to
inject chemotherapeutic drugs and embolization agents into the sup-
plying arteries of the tumor, resulting in ischemia and hypoxia of the
tumor cells, thereby promoting apoptosis and necrosis [8]. TACE has
been a significant non-surgical treatment for hepatocellular carci-
noma in recent years [5,9,10], which has less trauma and definite
curative effect so that some HCC patients who are not suitable for
surgical resection can also get the chance of TACE [11].

In patients with large HCC (lesion> 5 cm), previous studies and
guidelines have focused on HCC in the early stage of BCLC (single
lesion>5 c¢m, or 2—3 nodules <3 cm), which recommends that SR
should be the optimal treatment. TACE should be the treatment of
choice for HCC patients with the BCLC B stage [12,13]. However,
recent studies have indicated that in patients with multiple large
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HCCs, surgical resection has better overall survival than TACE [14
—18]. A meta-analysis of 2619 patients also indicates that SR had bet-
ter overall survival than TACE with intermediate HCC [19]. The previ-
ous analysis concentrating on solitary large hepatocellular carcinoma
indicated that SR resulted in greater survivability and time to disease
progression than TACE [20]. However, the number of included sam-
ples is small, and there is some heterogeneity in the paper. And the
article focused on large solitary HCC. Recently, more studies have
been published on SR and TACE in the treatment of large HCC, and
most of them have conducted propensity-matching studies
[14,15,18,21,22].

So, we do this meta-analysis to compare the survival of patients
with primary large hepatocellular carcinoma treated with SR and
TACE.

2. Materials and Methods
2.1. Search strategy

A search of the literature was conducted in PubMed, Medline,
Embase, and the Cochrane Library up to May 2022. The search strat-
egy included “hepatocellular carcinoma,” “hepatoma,” “liver cell car-
cinoma,” “hepatocarcinoma,” “HCC,” “liver cancer,” “large,” “huge,”
“transarterial embolization,” “transarterial therapy,” “transcatheter
arterial chemoembolization,” “TACE,” “hepatectomy,” “surgery resec-
tion,” “surgery,” “resection,” “survival” and “mortality.” Searches
were all completed trials in human beings with abstracts or full texts.
The supplemental Table 1 presented an example of the search
strategy.
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» o« ” o«

2.2. Inclusion and exclusion criteria

Two researchers read the literature review independently of each
other, and the arguments were solved by consensus. The following
criteria were included to ensure the reliability of the research: (1)
adults patients (> 18 years old) with primary hepatocellular carci-
noma; (2) tumor size > 5 cm; (3) the treatments of HCC have included
both TACE and SR; (4) articles of which the original data could be
extracted; (5) articles published as full-text in any language. The
study must meet all inclusion criteria. Studies were excluded if they
met any of the following characteristics: (1) patients with diffuse
hepatic carcinoma or metastasis in other organs; (2) overlapping or
duplicate reports; (3) nonhuman experiments; (4) tumor size
<5 cm; (5) absence of basic data or primary outcomes.

2.3. Data extraction

The following data were extracted: publication characteristics,
study regions, patient characteristics, the sample size of patients,
treatment of HCC, diameter of the tumor, and endpoints. The primary
endpoints of the studies were overall survival (0S), including 1-year
0S, 3-year OS, and 5-year OS. The secondary outcomes were overall
survival after propensity scores matching (PSM) and progression-free
survival (PFS).

2.4. Study quality assessment

Included studies were subjected to a risk of bias assessment by
using the ROBINS-I (a tool for assessing the quality of non-random-
ized studies) [23]. The quality of evidence for outcomes was exam-
ined wusing the grading of recommendations assessment,
development, and evaluation (GRADE) approach [24].
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2.5. Subgroup analyses

We performed two subgroup analyses, including tumor size
(larger than 5 cm, larger than 10 cm) and tumor numbers (single
tumor, multiple tumors).

2.6. Trial sequential analysis

We performed the sequential trial analysis of the study. We calcu-
lated the information size required to demonstrate or reject a 20%
relative benefit increment (surgical treatment being the outcome of
benefit). We assumed a 50% event proportion in the control group,
which was roughly the median and average control group event pro-
portion. We used a type I error of 5% and a type Il error of 20%.

2.7. Statistical analysis

All data were analyzed using Review Manager (version 5.3) or
State 14.0. The number of surviving patients at each period (1, 3, and
5 years) was treated as a dichotomous variable with the number of
survivors and total numbers of patients extracted from the included
studies. Between-study heterogeneity was explored by Cochrane’s Q
and I2 tests. A fixed effect model was used in the absence of signifi-
cant heterogeneity (I < 50%), or the random effect model was used.
We conducted sensitivity analyses by State. The possibility of study
effects was assessed qualitatively by the visual estimate of the funnel
plot. We regarded two-sided probability values of < 0.05 as statisti-
cally significant.

2.8. Ethical statement

This systematic review and meta-analysis were conducted using
the predefined protocol and following the Preferred Reporting Items
for Systematic Reviews and Meta-analyses (PRISMA) reporting guide-
lines. The review protocol was registered in PROSPERO (CRD
42021244307).

3. Results
3.1. Literature search and basic characteristics

Initially, a total of 395 references were included in the primary
search in the major databases. After deleting duplications, 387 pieces
of research were selected. By screening titles and abstracts, 82 studies
were included, and finally, 14 studies were enrolled in our meta-
analysis according to the inclusion criteria [14—18,21,22,25—-31]. A
diagram of the study selection is shown in Fig. 1. A total of 3609
patients were enrolled in the meta-analysis, and the basic character-
istics of included studies are listed in Table 1. Most of the studies
came from Asian countries, while only 1 study came from a European
country [14]. The 1-year overall survival rate was reported in 11 stud-
ies [15—18,22,25—-30], while 13 studies reported a 3-year overall sur-
vival [14-18,22,25—-31]. And 11 studies reported long-term overall
survival for 5 years [14,16,17,21,22,25—30]. In addition, there were
10 studies that reported overall survival after PSM [14,15,17,18,22,
25-29], and four studies reported PFS [14,15,21,25].

The risk of bias was shown in supplemental Table 2, 5 trials had a
low risk of bias, and nine trials had a moderate risk of bias. Using the
GRADE summary of the evidence, the quality of evidence for the pri-
mary outcome was low (supplemental eTable 3).

3.2. Primary outcomes
3.2.1. Overall survival

Crude overall survival in the SR group and TACE group was 83.3% vs.
65.8, 63.2% vs. 40.0%, and 53.2% vs. 30.9% in 1-year, 3-year, and 5-year.
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Fig. 1. Search strategy and final included and excluded studies.

The combined analysis of 11 cohorts covering 2987 patients described
the treatment between the SR group and TACE group [13—16,20,23—-28].
And the pooled outcome indicated that SR was superior to TACE
(OR = 2.19, 95% CI 1,60—3.00, p < 0.001, random model, Fig. 2) on 1-year
0S. A total of 3160 patients included in 13 studies indicated that the
three-year overall survival rate was higher in the SR group than in the
TACE group (OR = 3.47, 95% CI 2.47—4.88, p < 0.001, random model). The
same result was presented at 5-year overall survival (OR = 2.72, 95% CI
2.03-3.64, p < 0.001, random model).

We performed the sequential trial analysis of the study. We calcu-
lated the required information size to 3280 patients. As the number of
patients included in the meta-analysis exceeded the required informa-
tion size, we applied the results that were acceptable (supplemental
Fig. 1). Funnel plot analysis showed no asymmetry (supplemental Fig.
2). Sensitivity analysis suggested that significant changes in OR values
were produced by the exclusion of any study (Fig. 3).

Due to the heterogeneity of the results, subgroup analyses were
performed. 1-year OS and 3-year OS in the SR group were higher

than in the TACE group both in tumor size > 10 cm group and tumor
size 5-10 cm group, and no significant differences were found
between the two groups (p > 0.05, supplemental Fig. 3). However,
the 5-year overall survival rate of HCC patients with tumors larger
than 10 cm suggested that SR was more effective than TACE and
there was a significant difference (p = 0.02). The same results were
found in the subgroup analysis of tumor numbers. The results indi-
cated that 1-year OS, 3- year 0S, and 5-year OS in the SR group were
higher than in the TACE group both in the single lesion group and the
multiple lesions group, and no significant differences were found
between the two groups (p > 0.05, supplemental Fig. 4).

3.3. Secondary outcomes

3.3.1. Overall survival after PSM

There were ten studies that included 1176 patients who reported
overall survival after PSM [14,15,17,18,22,25—29]. One-year overall
survival in the SR group and the TACE group was 72.5% and 55.5%



Table 1
The basic characteristics of enrolled studies.
Study Year Study period Study design Treatment No. Age (year) Female (n, %) Tumor size (cm) Child BCLC stages ECOG AFP (ng/ml, n) HBV (n, %) ALB (g/dl) TBL (mmol/L) Cirrhosis (n,%)
patients (A/B,n) (A/B/C,n) status
(0/1/2,n)
Bogdanovic 2021 2001-2018 RCS with PSM SR 68 64 (18-81) 24(35.3) >10 67/1 NA 66/2 108.5 (2—-31,000) 25(36.8) 39 (26-52) 13 (6-236) 36(52.9)
Aetal.
TACE 34 65 (29-84) 13(37.1) >10 332 NA 3312 513 (3-40,000) 14.(40.0) 38(26-47)  14(5-78) 21(60.0)
Deng Zet al. 2021 2017-2019 RCS with PSM  ALPPS 20 47 (32-75) 3(15.0) >10 19/1 7/5/8 40133 >400(12),<400(8) NA NA NA 12(60.0)
TACE 66 NA NA >10 NA NA NA NA NA NA NA NA
FanHL et al. 2014 2007-2012 RCS SR 37 76 (10.5) 9(24.4) 7.5(5) 33/4 NA NA NA 14(37.8) NA NA NA
TACE 33 77(10.7) 12(36.4) 7.4(4.9) 26/7 NA NA NA 12(36.4) NA NA NA
Hong SK et al. 2021 2008-2015 RCS SR 246 61.3+11.9 78(16.7) 8.0+3.0 246/0 246/0/0 NA 34.6 (0.4-200000.0) 261 (56.0) 41+5 13.7+6.8 NA
TACE 204 NA NA NA 204/0 204/0/0 NA NA NA NA NA NA
JinY]etal. 2017 2003-2010 RCS with PSM SR 206 57 (28—90) 35(17.0) 7.4(5.1-23.0) 200/6 NA 206/0/0 41.2(0.4-4.8 x 10°) 130(63.1) 41 (19-60) 12.0(3.4-82.1) NA
TACE 489 59 (24-85) 88(18.0) 8.0(5.1-20.0) 412/77 NA 489/0/0 117.3(0.4-4.8 x 10°) 296 (60.5) 38(13-51) 15.4(3.4-118.0) NA
Lee YB et al. 2015 2003-2007 RCS with PSM SR 91 57(28-82) 14(15.4) 6.5(5.0-14.6) 78/13 NA NA 27.0 (3-182,000) 88(87.9) 40 (30-51) 0.9(0.3-2.4) NA
TACE 68 61.5 (40-87) 17 (25.0) 6.6(5.0-14.2) 52/16 NA NA 70.5 (4.9-301,700) 48(70.6) 39(29-44)  0.8(03-1.7) NA
Lei]Yetal. 2014 2002-2008 RCS SR 171 53.0(44.0-63.0)  NA 7.0 (6.0-8.0) NA NA 0/171/0 NA NA NA NA NA
TACE 190 52.5(43.0-63.0) NA 8.0(6.5-9.0) NA NA 0/190/0 NA NA NA NA NA
LiuPH et al. 2016 NA RCS with PSM SR 240 59+14 41(18.0) >5 221/19 NA NA 15161456942 155 (65) 40+5 0.9+1.0 NA
TACE 229 68+14 37(16.0) >5 183/39 NA NA 29192+166805 114 (50) 37+6 1.1+1.2 NA
Luo]etal 2011 2004-2006 RCS SR 85 47.5+12.8 15(17.6) 8.743.5(5-20) NA NA NA 238.5(0-121000) 70(82.3) 40.5+3.6 15.846.9 64(75.3)
TACE 83 50.9+11.2 4(4.8) 7.842.5(5-15) NA NA NA 306.6 (0.6—121000) 76(91.6) 41.6+4.0 171474 72(86.7)
Min YW et al. 2014 2000-2009 RCS with PSM SR 84 52.7+11.7 14(16.7) >10 75/9 NA NA NA 62 (73.8) 38+6 154485 NA
TACE 267 53.7+10.9 38(14.2) >10 223/44 NA NA NA 209 (78.3) 38+5 1714103 NA
Wang Zetal. 2020 2013-2017 RCS with PSM ALPPS 45 52(24-67) 5(11.1) 13(6-22) NA NA 19/9/7 NA NA NA NA NA
TACE 45 NA NA NA NA NA NA NA NA NA NA NA
Wei CY et al. 2020 2007-2016 RCSwithPSM SR 90 62 (52-72) 15(16.7) 124(11.0-143)  78/4 NA NA 87.7 (4.3-6944.2) 57 (65.5) 37(34-41)  12.7(9.7-18.1) NA
TACE 53 73 (61.5-79.0) 11(20.8) 124(108-15.0) 441 NA NA 123.7 (9.0-6309.8) 25 (51.0) 37(34-42)  15.7(108-258) NA
ZhuSLetal. 2014 2003-2007 RCS with PSM SR 128 45.4+12.7 10(7.8) 7.9+24 127/1 NA 128/0/0 >400(53),<400(75) 123(96.1) 39.5+4.3 13.145.5 117 (91.4)
TACE 90 48.7+1138 4(4.4) 10.142.7 87/3 NA 90/0/0 >400(44),<400(46) 89 (98.9) 383443 16.0+7.8 82(92.2)
ZhuSLetal. 2015 2008-2010 RCS with PSM SR 180 463+ 11.9 22(12.2) 113+22 175/5 NA NA >400(75),<400(105) 153 (85.0) 394+46 134+59 133(73.9)
TACE 67 481+ 124 3(4.5) 119422 64/3 NA NA >400(64),<400(3) 65 (97.0) 375465 16.1+ 84 57(85.1)

RCS Retrospective cohort study; PSM propensity score matching; SR surgery resection; TACE transarterial chemoembolization; ALPPS association liver partition and portal vein ligation for staged hepatectomy. NA Not available.
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1.1-year OS SR TACE Odds Ratio Odds Ratio

Study or Subgroup _ Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Deng Z etal. 2021 14 20 39 66 56% 1.62[0.55, 4.73)

JinYJ etal.2017 184 206 331 489 11.8% 3.99[2.47, 6.46) S —
Lee YB etal. 2015 83 91 61 68  5.7% 1.19[0.41, 3.46)

LeiJyetal 2014 156 171 167 190  9.2% 1.43[0.72, 2.84) &

Liu PHet al. 2016 209 240 181 229 11.7% 1.79[1.08, 2.93] -

Luo Jetal. 2011 60 85 56 83  96% 1.16 [0.60, 2.23) 1=

Min YW et al. 2014 62 34 101 267 11.0% 463 ([2.68, 7.99) I
Wang Z et al. 2020 29 45 23 45  75% 1.73[0.74, 4.04) -

Wei CY etal. 2020 70 a0 24 53 B8.7% 4.23(2.03,8.82) D
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2. 3-year OS SR TACE Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Bogdanovic A et al.2021 24 68 5 35 55% 3.27[1.12, 9.54)

Deng Z et al. 2021 11 20 16 66 56% 3.82[1.34,10.87) >
Fan HLet al. 2014 28 37 333 39% 31.11(7.64,126.73) —
JinYJ etal. 2017 139 206 187 489 10.7% 3.35(2.38, 4.73) ——

Lee YB et al.2015 7309 50 68 7.6% 1.46 [0.69, 3.08) e e—

Lei JY et al.2014 144 171 145 190 9.3% 1.66[0.97, 2.81) —

Liu PHet al. 2016 182 240 105 229 10.4% 3.71[2.50, 5.49) —

Luo J et al. 2011 30 85 22 83 83% 1.51[0.78, 2.93) =

Min YW et al. 2014 46 84 44 267 9.3% 6.14 [3.58, 10.50] ——F
Wang Z et al. 2020 27 45 3 45  43%  21.00(5.64,78.17) —
Wei CY et al. 2020 52 90 1M1 53 7.3% 5.22[2.38, 11.45) —_—
Zhu SLetal. 2014 62 128 21 90 8.8% 3.09[1.70, 5.62) —_—
ZhuSL et al. 2015 95 180 22 67  8.9% 2.29[1.27, 4.12) —_—

Total (95% CI) 1445 1715 100.0% 3.47[2.47,4.88] -

Total events 913 634

Heterogeneity: Tau®= 0.25; Chi*= 42.23, df= 12 (P < 0.0001); F= 72% t t t t t {
Testfor overall efiect Z= 7.18 (P < 0.00001) Gt 02 U8 SR1TACE2 s 10
3. 5-year OS SR TACE 0Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI

Bogdanovic A et al. 2021 21 68 2 35 3.0% 7.37 [1.62, 33.61) EEE——
Hong SK et al. 2021 161 246 109 204 121% 1.65[1.13,2.42] ——

JinYJetal. 2017 119 206 133 489 126% 3.66 [2.60, 5.15] —

Lee YB et al. 2015 60 91 34 68 87% 1.94 [1.02, 3.68] "

Lei JY et al. 2014 121 171 110 190 11.3% 1.76[1.14,2.73] —

Liu PHet al. 2016 146 240 82 229 121% 2.78[1.91, 4.05] ——

Luo J et al. 2011 20 85 16 83 7.7% 1.29[0.61, 2.70] B —

Min YW et al. 2014 33 84 26 267 9.3% 6.00 [3.30, 10.89) —
Wei CY et al.2020 40 90 6 53 58% 6.27 [2.43,16.14) —_—
Zhu Sl et al. 2014 55 128 17 90 8.8% 3.24[1.72,6.09] —

Zhu SLet al. 2015 70 180 14 B7 85% 2.41 [1.24, 4.66] —_—

Total (95% Cl) 1589 1775 100.0% 2.72[2.03, 3.64] -

Total events 846 549

Heterogeneity: Tau®= 0.15; Chi*= 29.97, df= 10 (P = 0.0009); F= 67% f f f f f i
Test for overall effect: Z=6.73 (P < 0.00001) 1 ha s SR 1 TACE2 . Lo

Fig. 2. Forest plot of overall survival of studies compared SR with TACE in patients with large HCC. Each square denotes the OR for each trial compared with the corresponding 95%
confidence intervals. The size of the square is directly proportional to the amount of information contributed by the trial. The diamonds represent the overall outcome of OR and
95%Cl.

after PSM. And the OS after PSM was 51.9% vs. 29.6% and 37.3% vs. subjects with the TACE group (OR = 2.23, 95% CI 1.73-2.88, p < 0.001,
21.0% in 3-year and 5-year follow-ups between groups. Nine studies fixed model, Fig. 4). Ten studies that enrolled 1176 patients indicated
with a combined 1136 patients provided data on the 1-year OS after that three-year overall survival after PSM was higher in the SR group
PSM and found significantly higher survival of the SR group in than in the TACE group (OR = 2.78, 95% CI 2.16—3.58, p < 0.001, fixed



L. Zhou, M. Zhang and S.

Chen

Meta-analysis estimates, given named study is omitted

| Lower CI Limit

Deng Z et al.

OEstimate

| Upper CI Limit

A. JinvJetal
Lee YBetal.

Lei JY et al.

Liu PHet al.

Luo Jetal.

Min YW et al. ||

Wang Z et al.

WeiCYetal |l
Zhu SL et al.

Zhu SLet al.

1.48 1.60 2.
Meta-analysis estimates,

OEstimate

Bogdanovic A et al.
Deng Z et al.
Fan HL et al.

JinYJ etal.
Lee YB etal.
Lei JY etal.
Liu PH et a/.
Luo Jetal.
Min YW et al.
Wang Z et al.
Wei CY et al.
Zhu SL et al.
Zhu SL et al.

Lower CI Limit

19 3.00
given named study is omitted

Upper CI Limit
o]

[0}

Q

1)

1
322

T
2.302.47

3.47
Meta-analysis estimates, given named study is omitted
OEstimate

| Lower CI Limit

Bogdanovic A et al.

T
4.88

| Upper CI Limit

5.29

Hong SK et al. | o]
JinyJetal ... ©
Lee YB etal. e} |
LeiJYetal o

Liu PH et al.

Luo J et al. | o

Min YW et al.

6]

WeiCYetal. || o

Zhu SL et al.

@

Zhu SL etal.

T 1
1.89 2.03 272 3.64 3.93

Fig. 3. Result of sensitivity analysis. The middle vertical line indicates the combined
OR, and the two vertical lines represent the 95% CI values. Every hollow round indi-
cates the pooled OR when the left study was omitted in a meta-analysis with a random
model. Fig. 5A shows the sensitivity analysis of 1-year OS, Fig. 5B shows the sensitivity
analysis of 3-year 0S, and Fig. 5C shows the sensitivity analysis of 5-year OS.

model). The same result was presented in a total of 8 studies that
included 1046 patients on 5-year OS after PSM (OR = 2.37, 95% CI
1.78-3.16, p < 0.001, fixed model).

3.3.2. Progression-free survival (PFS)

As shown in Fig. 5, only four studies reported the PFS of large HCC
and found significantly higher PFS of the SR group in subjects with
TACE group in 1-year, 3-year, and 5-year (OR = 1.82, 95% CI 1.18
—2.79; OR = 3.98, 95% CI 2.17-7.32; OR = 4.32, 95% Cl 2.77-6.47,
p < 0.01, fixed model) [14,15,21,25].

4. Discussion

This systemic review meta-analysis compared the effectiveness of SR
and TACE based on 14 studies that included 3609 patients and
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demonstrated that SR is associated with improved overall survival when
compared with TACE for patients with large HCC. The results were consis-
tent after PSM analysis. Subgroup analysis suggests that SR is superior to
TACE regardless of tumor size and tumor numbers. In patients with large
HCC, the SR group shows better PFS than the TACE group.

Previous guidelines did not have a significant classification of large
HCC. According to the BCLC algorithm, solitary large HCC > 5 cm was
defined as stage A, and hepatic resection should be the optimal treat-
ment [7]. As for BCLC stage B, EASL and AASLD guidelines recom-
mended TACE as the treatment of choice [4,5]. The role of SR for large
HCC remains controversial. According to previous guidelines, SR is not
indicated for BCLC B stage HCC patients because of poor overall sur-
vival. On the other hand, strict surgical guidelines preclude most
patients from surgical treatment. The previous selection criteria for SR
presented in the previous (EASL)/(EORTC) Clinical Practice Guidelines
in 2012 were solitary tumors and very well-preserved liver function,
hepatic vein to portal system gradient lower than 10 mmHg or platelet
count >100,000/ml [32]. However, many studies have shown that in
selected patients with intermediate-stage BCLC HCC, SR can give better
survival than TACE [16,30,33]. A meta-analysis of 9 studies with 2619
patients indicated that SR had better overall survival than TACE for
patients with intermediate-stage HCC [19]. Our meta-analysis focused
on large HCC, which is not limited to the BCLC stage, and indicated that
SR was superior to TACE. The crude 1-year, 3- year, and 5-year overall
survival rate in the SR group and TACE group was 83.3% vs. 65.8, 63.2%
vs. 40.0%, and 53.2% vs. 30.9%. The previous study shows that the early
stage of HCC may achieve 70% 5-year survival rates [7]. Our research
included large HCC combined early stage and intermediate stage, and
the overall survival was lower than it. Stevens et al. included four stud-
ies on large HCC and found that cumulative overall survival rates in the
SR group and TACE at 1, 3, and 5 years were 85% vs. 75%, 72% vs. 54%,
and 61% vs. 36%, which was consistent with our results.

Besides, most studies included were retrospective cohort studies
with PSM. Our results demonstrated that after PSM, in patients with
large HCC, SR got better overall survival than TACE. Hyun et al. also com-
pared the survival of 5,986 patients after SR and TACE; after PSM, both
BCLC stage B and BCLC stage C patients showed significantly better OS
for SR compared to TACE [34]. Both tumor size and tumor number influ-
ence operation. A previous study showed that from tumor sizes larger
than 5 cm, the complete necrosis rate was all below 20%, which might
weaken adhesiveness within the tumor, thus facilitating the invasion of
HCC [35]. The overall survival of HCC larger than 10 cm treated by SR at
five years ranged from 30.8% to 44.4%, according to previous studies
[14,22]. Our analysis indicated that SR was the better treatment in both
groups, which was consistent with previous studies [20,36]. Some stud-
ies indicated that pre-TACE could be beneficial for large HCCs while
others got controversial results [9,10].

In patients with large liver cancer, due to the large mass, relatively
complex tumor supplying arteries, and often accompanied by vascu-
lar invasion and portal vein tumor thrombus, TACE tumor necrosis
rate was low and postoperative tumor angiogenesis was likely to
lead to recurrence and metastasis, whereas the long-term prognosis
was not ideal. A recent meta-analysis by Zhang et al. suggested that
Resection might be a meaningful choice for hepatocellular carcinoma
with portal vein thrombosis [37].

The majority of HCC in Asian countries is attributable to viral hep-
atitis, especially chronic HBV infection. In recent years, chronic HCV
also contributed to HCC. In our meta-analysis, the percent of HBV-
positive ranged from 36.8% to 98.9%, while the percent of cirrhosis
ranged from 52.9% to 92.2%. The EASL guideline did not get a consen-
sus on "criteria” for SR in cirrhosis, and the decision of SR should be
influenced by liver function assessment, portal hypertension, and the
extent of hepatectomy and surgical invasiveness [4]. The previous
review suggested that in HCC with liver cirrhosis, SR was superior to
TACE in 1-year and 3-year OS [38]. Previous studies showed that dif-
ferent surgical approaches affected the prognosis [39]. Liu et al. and



L. Zhou, M. Zhang and S. Chen

Annals of Hepatology 28 (2023) 100890

1. 1-year OS SR TACE 0Odds Ratio 0Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI

Deng Zetal. 2021 14 20 8 20 3.0% 3.50([0.94,12.897) >
JinYJetal 2017 44 70 26 70 12.3% 2.86 [1.44, 5.68] -
LeeYBeta. 2015 54 59 54 59 58% 1.00 [0.27, 3.65)

Liu PH etal. 2016 105 156 86 156 357% 1.68 [1.06, 2.65) —

Min YW etal. 2014 53 76 3N 76 11.9% 3.35[1.71,6.54)] I
Wang Z etal. 2020 29 45 23 45 10.4% 1.73[0.74, 4.04] A

Wei CYeta. 2020 29 37 16 37 44% 4.76([1.72,13.16) —_—
Zhu SLetal. 2014 30 44 24 44 97% 1.79[0.75, 4.26] -1 =

Zhu SLetal. 2015 54 61 47 61 6.8% 2.30([0.86,6.17)

Total (95% CI) 568 568 100.0% 2.23[1.73,2.88] R

Total events 412 315 ) ) ) ) )

Heterogeneity: Chi*= 8.05, df=8 (P=0.43); F=1%

=4
-
o

Test for overall effect. Z=6.14 (P < 0.00001) 01 0.2 0.5 SR L TACE2

2. 3-year OS SR TACE Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

Bogdanovic Aetal. 2021 8 20 1 20 0.8% 12.67([1.40,114.42] >
Deng Z et al. 2021 11 20 3 20 1.8%  6.93[1.53, 31.39] —_—
JinYJ etal. 2017 35 70 23 70 157% 2.04 [1.03, 4.05) ¥

Lee YB etal. 2015 48 59 44 59 11.2% 1.49[0.62, 3.58) -1 -

Liu PH etal. 2016 58 156 34 156 291% 2.12[1.29, 3.50) —

Min YW et al. 2014 45 76 26 76 14.4% 2.79[1.44,5.39] - =

Wang Zetal. 2020 27 45 3 45 1.6% 21.00[5.64,78.17] — ¥
Wei CY etal. 2020 14 37 9 37 7.6% 1.89[0.69, 5.16)

Zhu SL et a/. 2014 21 44 9 44 6.4% 3.55[1.38,9.10] -
Zhu SL etal 2015 38 61 22 61 11.3% 2.93[1.40,6.11] I

Total (95% Cl) 588 588 100.0% 2.78[2.16, 3.58] <

Total events 305 174

Heterogeneity: Chi*= 17.00, df= 8 (P = 0.05); F= 47% ; t t t t {
Test for overall effect: Z=7.95 (P < 0.00001) | 02 g5 SRW TACE2 5 L.
3. 5-year OS SR TACE 0Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H. Fixed. 95% CI

Bogdanovic A et al. 2021 8 20 120 1.0% 12.67[1.40,114.42) >
JinYJ etal. 2017 32 70 20 70 17.5% 2.11[1.05, 4.24] -

LeeYB etal. 2015 37 59 30 59 18.0% 1.63[0.78, 3.39] B I E—

Liu PH etal. 2016 31 156 23 156 29.7% 1.43[0.79, 2.59] B L

Min YW etal. 2014 39 76 14 76 11.0% 467[2.24,9.72) S
Wei CY etal. 2020 8 37 3 37 3.8% 3.13[0.76,12.89) >
Zhu SL etal. 2014 18 44 8 44  76% 3.12[1.18, 8.25)

Zhu SL etal. 2015 22 61 11 61 11.3% 2.56[1.11,5.92] —_—
Total (95% Cl) 523 523 100.0% 2.37[1.78, 3.16] ’

Total events 1895 110

Heterogeneity: Chi*= 9.88, df= 7 (P = 0.20); F= 29% ; f f f t {
Test for overall effect: Z=5.91 (P < 0.00001) LU i3 SR 1 TACEZ 8 L

Fig. 4. Forest plot of overall survival after propensity score matching of studies compared SR with TACE in patients with large HCC. Each square denotes the OR for each trial com-
pared with the corresponding 95% confidence intervals. The size of the square is directly proportional to the amount of information contributed by the trial. The diamonds represent

the overall outcome of OR and 95%Cl.

Jabir MA et al. indicated that the anterior approach resulted in better
operative and survival outcomes compared with the conventional
approach, which was the preferred technique for major right hepatic
resection for large HCC [40,41]. Deng et al. and Wang et al. showed
that long-term survival after ALPPS was significantly better than that
after TACE [15,18].

Other non-surgical may also gain an important role in the treatment
of HCC; transarterial radioembolization (TARE) is increasingly used as
an alternative to TACE for the treatment of HCC. A recent meta-analysis

indicated that TARE provided significantly longer TTP than TACE but did
not significantly differ in terms of OS [42]. Some studies also indicated
that it was an important downstaging therapy for unresectable hepato-
cellular carcinoma prior to hepatic resection [43,44]. One study concen-
trated on the large HCC and found that in treating patients with BCLC-
B2 substage HCC, TARE treatment could be a better choice than TACE,
especially in those with a large tumor [45]. However, there was no com-
prehensive assessment of the effect of TARE vs. TACE vs. surgical resec-
tion, which may need further research.
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Fig. 5. Forest plot of progression-free survival of studies compared SR with TACE in patients with large HCC. Each square denotes the OR for each trial compared with the corre-
sponding 95% confidence intervals. The size of the square is directly proportional to the amount of information contributed by the trial. The diamonds represent the overall outcome

of OR and 95%Cl.

Certainly, there are still some limitations underlying this meta-
analysis. First of all, the enrolled studies are retrospective cohort
researches, which relatively influence the accuracy of the study, and
most studies have a bias in the selection of participants into the
study, which may influence the results. However, PSM analysis par-
tially attenuated the effects. Second, the number of surviving patients
at each period is treated as a dichotomous variable with the number
of survivors and total numbers of patients extracted from the
included studies; OR value is used for analysis, and there is moderate
heterogeneity in this article. However, PSM analysis showed no sig-
nificant heterogeneity, which confirmed the conclusion. Third, most
of the included studies are from Asian countries, lacking relevant
studies from other countries, and the scope of the included studies is
not wide enough. Fourth, there were only 2 or 3 related studies in
partial subgroup analysis, which may affect the accuracy of the
research results. Then, there was no definite classification of BCLC
stages in most of the included studies, and the articles with classifica-
tion included BCLC A/BCLC B stages. Different stages have a great
impact on the prognosis of the disease. Finally, most of the studies
did not mention if there were any follow treatments after primary
therapy, which may have an effect on overall survival. Besides, TSA
analysis is conducted in this study to meet the sample size required
for the conclusion. And PSM analysis improves the quality of the
articles included in the study.

5. Conclusions
This meta-analysis indicates that among patients with large pri-

mary hepatocellular carcinoma, the overall survival rate of patients
undergoing surgical resection was higher than that of patients

undergoing TACE. Further, more rigorous prospective controlled
studies are needed to validate the results.
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